We investigated sick leave from work, studies, preschool, and kindergarten occurring between 1 November 2010 and 31 January 2011 and associated with a waterborne outbreak of diarrhea caused by Cryptosporidium hominis in late November 2010 in Östersund, Sweden with 45.2% of 60,000 residents being symptomatic. A questionnaire defining acute watery diarrhoea and/or 3 diarrhea episodes/day as cryptosporidiosis was sent to 1,508 residents in late January 2011 (response rate 69.2%). Among adults aged 18-60 years, 24.0% took sick leave for a mean of 4.6 (SD ± 4.0) days due to cryptosporidiosis, and an additional 10.6% were absent from work a mean of 4.0 (±2.2) days to care for symptomatic children. Among children (aged 17 years), 35.0% stayed home sick from kindergarten/preschool or school/university for a mean of 5.2 (±3.8) days resulting in 5.1 (±4.4) days of absence from work per sick child shared between parents/guardians. The estimated total number of sick leave days was 50,000 for adults and 20,700 for children, with an estimated direct cost of €7 million for employers. The potential impact on society of sick leave caused by waterborne diseases must be considered in decisions regarding the quality of drinking water.
INTRODUCTION
Cryptosporidium is an intestinal parasite found worldwide.
There are currently at least 26 known species (Bouzid et al. ) , two of which, C. hominis and C. parvum, cause the vast majority of human infections. C. hominis is probably strictly a human pathogen, whereas C. parvum can infect most mammals. The infective dose is low, and the mean incubation time is 5-9 days. Infection occurs primarily through ingestion of oocysts in contaminated water or food or via direct contact with an infected person or animal, although respiratory infections have been described (Chalmers & Davies ) . The parasite is highly resistant to traditional water purification such as chloramination whereas UV irradiation and ultrafiltration efficiently reduce Cryptosporidium oocysts (Nasser ) . The widespread occurrence of Cryptosporidium in surface water has been noted in a number of studies. In the of surface samples near water treatment plants in Lake Ontario (Edge et al. ) . Of the 200 surface raw water samples tested in Sweden in [2003] [2004] [2005] [2006] [2007] [2008] 11 .5% contained Cryptosporidium (Smittskyddsinstitutet ), and the corresponding figure for 408 raw water samples analysed in Norway in 1998 was 16% (Robertson & Gjerde ) . An equivalent prevalence of Cryptosporidium in raw water has also been described in other parts of the world, such as In Östersund, oocysts (the infectious form of the parasite) were detected both in surface water from Lake Storsjön and in drinking water from the waterworks, the latter of which was delivered to about 50,000 of the 60,000 inhabitants of Östersund. As described in a previous report (Widerström et 
METHODS
The methodology used in the present study is described elsewhere (Widerström et al. ) . Briefly, a written questionnaire was sent to 1,508 randomly selected residents of all ages throughout Östersund in late January 2011, and a reminder was sent to those who had not responded within 2 weeks. Information about the distribution of water from the waterworks to the respondents' homes was ascertained through population registers. Free and informed consent was obtained from adult participants or from the parents/ legal guardians of participating minors, and the study proto 
RESULTS
The overall response rate to the questionnaire was 69.2%, and men and women responded at the same rate. Also, 82.8% of responders lived in the area with contaminated tap water, and 73.2% of those who met the definition of Cryptosporidium infection became ill in November 2010. Table 1 presents data on the following for different age groups: the participation rate; the observed and estimated total sick leave due to symptoms consistent with Cryptosporidium infection in Östersund, considering participants' own illness as well as having to care for a sick child; percentage of participants fulfilling the case definition. Among adults <60 years of age, 24.0% took sick leave with a mean duration (±standard deviation) of 4.6 (±4.0) days, and an additional 10.6% were absent from work for a mean of 4.0 (±2.2) days to care for a symptomatic child. Also, 14.2% 
DISCUSSION
The Cryptosporidium contamination of the drinking water supply in Östersund had a substantial impact on the population, resulting in an estimated loss of 50,000 workdays for adults and 20,700 preschool/school days for children No studies have evaluated the total societal costs linked to short-term sick leave in Sweden, and hence estimates in this regard are uncertain. For employers, in addition to the estimated direct costs of €7 million for sick leave, it is necessary to include indirect costs from losses in production. Also from a societal perspective, costs for medical and hospital care and other aspects (e.g., extra social insurance benefits after 2 weeks of sick leave) must be taken into consideration.
The reliability of retrospective surveys of disease outbreaks and the possibility of recall bias have been discussed previously (Hunter & Syed ) . The questionnaire used in our study was sent out less than two months after the outbreak in Östersund. We believe that requesting information regarding sick leave due to acute diarrhea is likely to yield more reliable answers than asking about the occurrence of diarrhea in general, because sick leave is linked to economic consequences and potentially also to occurrence of additional symptoms. Furthermore, the incidence curve in our study (Widerström et Traditional methods for purification of surface raw water (i.e. ozonation and chloramination) were used in Östersund up to 2010. This conventional approach proved inadequate to inactivate Cryptosporidium oocysts, and therefore, after the outbreak, a UV water disinfection system was installed (Widerström et al. ) to achieve effective drinking water purification (Nasser ). The cost for the UV irradiation system might be considered high, but it will never rise to more than a fraction of the societal costs of a large waterborne disease outbreak. In conjunction with UV disinfection, frequent sampling of raw and tap water for Cryptosporidium and other protozoan pathogens was also initiated. These measures were taken to address the proven need for awareness of protozoan infections and for functioning sanitation strategies in society.
CONCLUSIONS
We investigated sick leave from work, university, school, preschool, and kindergarten among individuals suffering from diarrhea associated with contamination of drinking water with C. hominis. The large proportion of the studied population that took sick leave within a short period of time during the Cryptosporidium outbreak underscore the importance to continually and meticulously monitor the effectiveness of the water disinfection treatment system in order to ensure the community access to safe, high-quality drinking water.
